Preparation by direct metal exchange and kinetic study of active site metal substituted class I and class II Clostridium histolyticum collagenases.
Active site metal substitutions for both gamma- and zeta-collagenases from Clostridium histolyticum have been made by direct metal exchange. The incubation of Co(II), Cu(II), Ni(II), Cd(II), and Hg(II) with these native collagenases results in changes in activity that parallel those observed for the reconstitution of the respective apoenzymes with these metal ions. For both collagenases, the exchange reactions with Co(II) and Cu(II) are complete within 1 min. However, the changes in activity observed on addition of Ni(II), Cd(II), and Hg(II) to gamma-collagenase and Cd(II) and Hg(II) to zeta-collagenase are time dependent. The kinetic parameters Kcat and KM have been determined for each of the active metallospecies. The substitution of the active-site metal ion in gamma-collagenase results in changes in both kcat and KM, while the effect observed in zeta-collagenase is primarily on KM. This suggests that there are differences in the mechanisms of these two collagenases, at least with respect to the role of the zinc ion in catalysis.